Abstract
Introduction

25
Freshwater mollusks (gastropods and bivalves) are a diverse group with over 7,000 26 species, more than 4,000 of which are gastropods (Lydeard et al 2004; Strong et al 2008) .
27
Freshwater gastropods are found on every continent except Antarctica and inhabit almost every 28 type of freshwater source (Strong et al 2008) . Freshwater mollusks often form narrow endemic 29 ranges, including seasonal ponds and ground water sources (Strong et al 2008) . Freshwater 
32
Gastropods are also one of the most imperiled groups with over 700 species listed as 33 threatened by the IUCN Redlist of Threatened Species (Lydeard et al 2004) . Due to a lack of even 34 base line data concerning gastropod distribution, abundance, and life history, this number may be 
42
Most gastropods are important grazers in benthic freshwater ecosystems. Gastropods can 43 reduce periphyton biomass by over 50% and change the community structure While R. auricularia prefer lentic environments, invasions do occurred in loctic environments; R. it is critical habitat that needs to be protected and productive (Davidson and Rule 2006) .
92
In our current gastropod survey of ponds in TNWR we have several predictions. We 93 hypothesis that snail diversity will be higher in ponds with higher conductivity, pH, and dissolved 94 oxygen. We expect number of snail genera to range from two to four for each pond.
95
Additionally, ponds closer together will have more similar taxa of snails than those farther apart. 
PrePrints
We expect to find snails from the Lymnaeidae, Physidae, and Planorbidae families. The invasive 97 snail, Radix auricularia, will be found in ponds near Middle Pines Lake, but will be absent from 98 other areas in the refuge. The null hypothesis is that no difference between snail diversity will 99 exist between ponds.
100
Methods
101
Site Area -The following eight lakes were sampled on Turnbull National Wildlife 102 Refuge: 30 Acre Lake, Blackhorse Lake, Crater Pond, Eagle Pond, Kepple Lake, Lower Finley 103 Lake, Middle Pines Lake and Turnbull Lab Pond. Each lake had three sampling locations which 104 were separated by at least 100 meters. GPS coordinates were taken at each site and recorded in 105 decimal degrees. Samples were taken within the first meter of the shoreline. Diversity of gastropods-Snails were sampled using a D-frame dip net for a total of three 111 minutes of sampling effort at each sample location for a total lake sampling effort of nine 112 minutes. We used the shoreline sampling and preservation method outlined by Prezant and 113 Chapman, although we used a stack of sieves from 500 micrometer to 2.8 mm instead of a single were also taken for each lake. Chlorophyll a was determined using a YSI 6000 series 123 environmental probe. Presence of fish was determined by directly observing fish in a lake or 124 incidental capture during snail sampling. The invasive snail was sampled as described in the 125 previous section.
126
Statistical Analysis -The relative abundance for each genus of snails in each lake was 127 determined by dividing the total number of snails of one genus by the total number of snails for 128 that location (lake). Single linear regressions and general linear models were used to determine if 129 any abiotic factors are correlated to snail richness. Regression data was transformed using natural 130 log to meet normality. Mean total shell length for each pond was compared for each genus of 131 snails using one-way ANOVA to determine if snails of the same genus have significant size 132 differences between lakes.
133
Results
134
Six different genera from three families of snails were found in Turnbull National
135
Wildlife Refuge. The mean number of snail genera/lake was 4.75 with a range of 3 to 6 genera.
136
The three families of snails were Lymnaeidae, Physidae, and Planorbidae as hypothesized. Three 137 genera of Lymnaeidae, one genus of Physidae, and two genera of Planorbidae were found at 138 different relative abundance in the eight lakes surveyed (Table 1) . Table 1 . Relative abundance of snails surveyed from eight lakes on Turnbull National Wildlife Refuge.
Relative Abundance
140
Each lake had one predominant genus with greater than 40% of the relative abundance, abundance between 0.40% in Blackhorse Lake and 83.65% in Middle Pines Lake (Table 1) .
146
Radix was the predominant genus at Middle Pines Lake. Lakes in closer proximity had the same 147 predominant genus (Figure 1 ).
148
Conductivity was the only abiotic factor that was significantly correlated (p=0.035) to 
Discussion
174
We looked at the distribution of gastropods within TNWR in Eastern Washington. We 175 found 3 -6 genera of gastropods per lake with an average of 4.75 genera per lake. In a study in 
185
The only significant abiotic factor in this study was conductivity, which was positively shown that pulmonate snail survival rates decline during times of low food (Brown 1982; 207 Osenburg 1989). If Radix and the native snails were competing for the same food source, but
208
Radix has a better survival rate when food is scare, it could be outcompeting the native 209 pulmonates.
210
The patchy distribution of some gastropods is attributed to the disbursal of these 211 organisms via migratory birds (Boag 1986; Wesselingh et al 1999) . Eggs and newly hatched 212 juvenile gastropods can attach securely to duck's feet and feathers and be dispersed in this 213 manner to nearby uncolonized lakes for up to 10 km (Boag 1986 
